The Pitzer-Gwinn Approximation Applied to a Cosine Potential Our cosine potential is given by
For the test, we use a one-dimensional oscillator with a moment of inertia 
With Q HO c
and ν as the harmonic frequency, the Pitzer-Gwinn (PG) relation can be evaluated. The numerical results can be found in Table S1 . The results prove the very good applicability of the PG approximation, but show some underestimation of the exact partition function at low temperatures (T ≈ 100 K and high barriers V 0 ≈ 200 kJ/mol) while the error is still below 3%. The approximation also works for extreme cases, where the harmonic frequency ν is very low. At high temperatures, the PG approximation works especially well. Table S1 : Accuracy of the Pitzer-Gwinn relation tested with a cosine potential for dierent barrier heigths (V 0 ) and temperatures. HR and HO denote hindered rotor and harmonic oscillator respectively. The harmonic frequency ν that corresponds to a V 0 is also shown. The closer the value is to unity, the better the relation. A value of unity means that the relation is perfectly true.
The relation holds up very good except for low temperatures and high barriers. 
S3

Deviations from and between experiments
Rate constants from various experimental sources are listed in columns k exp,i
of Table S3 . The corresponding references can be found in the paper. Column exp dev contains the standard deviation of all available rate constants at a temperature and a specic reaction computed from Excel's stdev.p function
, n being the sample size. The function was applied to the logarithms of the rate constants. Similarly, column corr dev evaluates
10
(kcorr−k exp,ln,mean ) 2 n where k exp,ln,mean is 10 to the power of the mean value of the logarithm of the experimental rate constants. This yields a deviation factor of corrected rate constants to the mean value of experimental rate constants.
The second-to-last row presents mean values of the corresponding columns, while the last row presents mean values where reactions 1 and 2 have been neglected. This is given because for these two reactions, the scheme proposed in the paper might not yield accurate results for reasons discussed in the paper. 
